To describe the hematologic values of male and female, young and adult, Swiss mice (Mus musculus).
Introduction
Technological refinements in the generation of experimental models have led to a reduction in the number of animals per experimental group, principally due to reducing the variability observed in each experiment. Thus, the reflection regarding the need for a biological model and the relevance of the study should be key aspects in the researcher's decision to undertake a project using animals 1 , however, the trusted rules for the validation of the extrapolation from one species to another should be evaluated in each experiment and can be verified after the first studies with the live species 2 . For this, reference values must be established, with it being necessity to know the individual biochemical parameters of animals used. These references serve as the parameters for evaluating changes in different organs 3 .
For reference data in the literature, the variation in the values must be considered in relation to species, methods of sample collection, handling and analysis 4 , since the cure of many human diseases due to animal testing 5 .
In the present work, the animal species chosen was the Swiss mice (Mus musculus), with males and females at different ages, and blood samples obtained by the intracardiac route for verification of the hematological parameters.
Methods
All the procedures performed in this work were submitted to and approved by the UFMS Ethics Committee under protocol nº 354 of 20/10/2012. To achieve the aims of this study, 14 Swiss mice (Mus musculus) were randomly selected and separated by gender.
Females and males were separated and divided into four polypropylene cages measuring 30x20x13 cm each, with 4 and 3 animals. The animals were kept in ventilated shelving with temperature, humidity and photoperiod of 12/12 hour controlled for the species. Vented shelves were placed in the experimentation room with a temperature of 18ºC to keep them at a temperature of 23ºC and 60% humidity. Each box was provided with CR1-Nuvital Nuvilab ® commercial feed and water ad libitum, without fasting time for obtaining the blood samples. All the animals were weighed before the beginning of each procedure.
The animals, which came from the Animal Facility and were kept in the experimentation sector, were sedated with 0.05 ml Xylazine ® as a muscle relaxant and 0. After the completion of the blood collection from the groups, the animals were euthanized with Sodium Thiopental, at a lethal dose of 100mg/kg, by the intraperitoneal route.
Results
The results are shown in the text, in which the means and standard deviations of the leukocyte parameters are described.
In the two-way repeated measures ANOVA test, regarding the amount of total leukocytes, there was no significant effect for gender (p=0.123), however, there was a significant effect for animal age (p<0.001) and there was an interaction between gender and age (p=0.002). Regarding the percentages of lymphocytes, there was a significant effect according to gender (p=0.001), an effect according to the age of the animal (p<0.001), and no interaction between gender and age (p=0.223). Furthermore, the number of lymphocytes in the animals of 90, 60, 105 and 120 days were higher than in the animals at 30 and 45 days, with the number of lymphocytes being higher in the females compared to the males (p<0.05).
Regarding the percentage of monocytes, the two-way ANOVA test showed a significant effect according to gender (p=0.008) and age (p<0.001), however, there was no interaction between gender and age (p=0.275). In Tukey's post-test, (p<0.05) the number of total leukocytes were greater at 30 days than at 45, 60, 75, 90, 105 and 120 days, and the percentages of monocytes were higher in the males than in the females (p<0.05).
The relative values of eosinophils showed no significant effect according to gender (p=0.277) and age (p=0.057), and there was no interaction between gender and age (p=0.156). These results were also observed for the percentages of basophils, with no difference between the genders (p=0.603), no effect according to age (p=0.866), and no interaction between gender and age (p=0.675). The leukocytes are shown in Figures 1 and 2 .
Regarding the erythrocyte mean values, there were effects according to both gender (p=0.025) and the age of the animals (p<0.001), however, there was no interaction between these variables (p=0.137). Generally, the females presented greater quantities of erythrocytes than the males (p<0.05). Comparing the ages, in both genders, at 90 days, the mean values of erythrocytes were higher than at 30 and 45 days. Furthermore, at 75 and 105 days, the values were higher than at 30 days (p<0.05).
In relation to the mean hemoglobin values, there was an effect for gender (p=0.012) as well as for the age of the animals (p=0.070), however, there was no interaction between these variables (p=0.127). There was no significant difference in the amount of hemoglobin when comparing the ages. Overall, the females presented greater quantities of hemoglobin than the males (p<0.05).
In relation to the hematocrit values obtained there was an effect for both gender (p=0.015) and age (p=0.040), however, there was no interaction between gender and age (p=0.435). Overall, the females presented greater quantities of erythrocytes than the males (p<0.05). In the post-test there was no significant difference between the different ages regarding the hematocrit values obtained.
Concerning the MCV values obtained, there was no effect according to gender (p=0.587) and no interaction between gender and age (p=0.400), however, there was an effect for the age of the animals (p<0.001). Overall, there was no significant difference between the genders (p<0.05). When comparing the ages, in both genders at 30 days, the mean MCV values were higher than at 45, 60, 75, 90, 105 and 120 days. Furthermore, at 120 days the values were higher than at 60 days (p<0.05).
In relation to the MCH values obtained, there was no effect according to gender (p=0.587) and no interaction between gender and age (p=0.400), however, there was an effect for the age of the animals (p<0.001 Regarding the erythrogram, from the studies of Branco et al. 8 it can be verified that values were obtained for erythrocytes of 9.4±0,1x10 6 /mm³ for males, while for females these were 9.2±0.2x10respectively, with no significant difference between the genders. 
Conclusions
As Mus musculus age, the numbers of neutrophils decrease in relation to the lymphocytes, which are the predominant cells in the peripheral blood.
The collection of 800µL of blood by intracardiac route, The values obtained in this study will serve as references for researchers of UFMS working with Swiss mice.
